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Ax IBvoad-.Band ('0oplaIutr \\/uVC'Jlide
To Sloflinc Ti-dlsilion

Abstract-A noiel approach for designing~ a broad-liand coplla-
noar waveguide (CP~v%) to stotline transitioii is presented. A %Iolliiie
hollow patch creates open circuit conditionsto miiirI armn o(if

the CPN% and resonates the transition so thiat oiaxintiri poimer
transfer may occur. zFxcellent performance is ofbseryed oiter a/
4:1 bandwidth.

1, INtttODt 5-1 RN'

T EMAJOR effort until now has been directed at optiI i'zng the microstrip to hlotie transition I]:hroad-bci -

tesameemhsshsntbeexeddolabo-ad
CPW to slothne equivalent 121, 131. 17his letter discloses a 7 '
very broad-band CPW to slotline transition. One important
advantage of this type of transition is that b4.ith the (I'P
and' slotline are printed on the same side of the substrate
Since the transition is uniplanar. no via-holes are needed tor

g-round connections-, it is therefore much easier to fabricate
and to perform the integration with other circuitrics. Anothet
important advantage of this type oif transition is that low -

insertion loss and excellent match over a bandwidth of more -
than 5.1I are considered achievable. anj

Fig. I shows the geometry and the equivalent network of

a CPW to slotline transition, For CPW, the spacing between
the center conductor of width V,. and the adjacent ground.......- r
planes is S,. while for the slotline the gap width is S, T-heJ
power transfer between the two transmission line configu-
rations is realized through a CPW single arm open circuit FgI p~nrýwid ol:iv
and an impedance matched slotline- The input and output eotw-1
charactteristic impedances ( Z,. Z, ) were computed using the
spectral domain technique [41, [51 and were selected to be 50 for t 'ý)-tini thick snlbstratc xjith ficl-cuic owlant t 1
Ohms. The bandwidth of the transition is greatly enhanced. i ipastersiltpcitiwhR qa o0 i
since the design has a broad-band open circuit- With this The inlput ret .urn loss has a t %ow pole rosponlse wit1h 11niiition
topiology, the hollow patch of radius R,. represents a very "' 11it-s of 321() iff and( 17 0 (Illiat frvqucicceý of 1) 9oi (;'III ad
wide-band open circuit at the junction. The ditnensions of 4.31 (;llt. t-espctvel.V An\itro m iucililn Is'ý, of1 I7. dli %'I
the hollow patch are experimentally determined for a given meuedathcnetoth elltshndA tiias-

frequeny band tlfigurtre show,, the overall oitiscntn hissN of 11tim circulit. 'i 101Ai

minsertion loss, oft about 0,1). til \k~a' iibser', d ivir miost 11 Ith

Ill. RiE-Stix.s handsxidth Note that the tow itatiti~itts irc sepriated h\ S (fi

Testing was done on the complete circuit composed of two ""IN l int the P"int.'d circuti hoatif %k', as ',tw't tising \\ ltt'n ý

transitions in a back to back configuration. In the actual layout., Uinversal Test( lisinre and \eCkti \ct~kotk Anail ' t Ic 113
W,=5.0 mils, S, = 2.0 rnils, and *S-, 2.1 mils were chosen resis inse () the transition sý hen N., %ký !s7S0I mdsN 1, ii

plotted in) Vig .? lot' coninpanxoo Ralte iicttie it \k.1,
Mamiu-cnpt received June 2-5. 1992. observedI that as the radius of) the lioil lo pait, 1lt ecomles Il~ixt i
Thec authors are with NCCOSC. Rlt) & F- Division. COde 713, San tDiego. the lirequeney response 0hifs dosl ito. ;ttd and .Ice \ersml

CA 92152-50M0.
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Fig. 2. Measured input return loss and inscriion lois of two, irans"itons in Left, vol ,t 1,1,4 1ý Z0 17
a back-to-back configuration with W,' - 5.0 mils.S, 2 0 mnils, S, = 2,1 15] J. B. Knorr and K. 1) KuchIlr, 'Anadi, i! ' *uplctk-ti, and, k~opaji
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